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Subject Status of Chemical Exposure Abatement Program
A. CURRENT STATUS
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The initial comprehensive monitoring of the first group ¢f chemicals
considered as "high risks" has been comnleted, and we now know which

of these chericals have the greatest potential for employee exposure to
unacceptable levels. Additional chenicals have been added to the
monitoring 1ist as the sampling orogram progressed. The pernissible
exposure levels of the chemicails that have been monitored thus far are
presented in Table 1, and the monitoring results (June-iovomber, 1975)
are shown in Table 2. The sampling techniques and analytical methods
being used for the varicus chemicals are depicted in Tabie 3.

The results of the sampling and analyses for the chemicals monitored
thus far indicate time-weighted employes 2xposures ave balow the action
level. The primary exposure problems enccuntered have bzen the short-
term high level exposuvec that exceed the ceiling and/or maximum peek
concenurat1cn=, i.e., methyl chloride, hydroaen chloride, benzene, and
ammonia. orrective measures to reduce these short-term high level
exposures to acceptahie concentirztions are either in the plann1ng stages

or are being carried out {Table &).
CHEMICALS 174 £XPQOSURE-RE

1.

UCTICH REQUIREMENTS

Ammenia

The areas of the plant having the greatest potential for employece
exposure to ammonia are arocund the arm aqiuw hydroxide storage tank
located in Section 500 of the Alcchol Unit and the ammonium hydroxicde
storzge and dzy tank located at the Holding Pond.
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3.

At the holding pond, ammonia is added to the waste water as a nutrient
for the biological organisms in the Aerated Lagocns. Personal
monitoring indicated expsoure levels were below the action level,
which was because employees filling the day tank position themselves
upwind so as to avoid the ammonia emissions. However, area monitoring
shoyed levels in excess of the action level. In order to reduce the
ammonia emissions, the vent and discharge 1ines from the ammonium
hydroxide storace and day tanks were extended so that the outlets

were located below the water level. We have not been adding ammonium
hydroxice for several months, so we have not been able to monitor
these operations since the corrections were made. As soon as we

begin nutrient additions, monitoring will be conducted.

Phosgene

The potential for phosgene exposure exists in the Methyl Chloride Units
phosgene is present in the hydrogen chloride feed from 0lin when there
is an upset in their system. e recently had two laboratory personnel
exposed to high phosgene levels while working on the mobile GC monitor
lTocated at the Methyl Chloride Unit; this occurred when the unit was
being started up.

In order to prevent additional employee exposure, a phosgene analyzer
has been installed on the HC1 stream at the Methyl Chloride Unit.

The instrument has performed very well so far. In addition, 0lin will
install an identical analytical instrument at their location to monitor
the HCY line to the Chemical Plant. With these two instruments in
operation, we should not have any more "surprise”" high level exnosures.

An additicnal safeguard is the fact that we currently analyze methyl
chloride 4 to 5 times daily. Qur calculations indicate that a
phosgene level of 200 ppm would be necessary for the potential to
exist for employee exposure to levels in excess of the ceiling 1imi-
tation. In addition, an employee would have to be exposed to approxi-
rately 5000 ppm of methyl chloride with a phosgene level of 10 ppm

in order to be exposed to the ceiling limitation. !ith the product
sampling program and the HC1 feed monitoring, we should be able to
prevent employee exposure to unacceptable phosgene levels.

Hvdrcgen Chloride

The prirary exposure problem with HC1 is when personnel collect samples
at the tathyl Chloride Unit for routine analysis. The sample bombs

are vented directly to the atmosphere in the irmediate area of tha2
employee. A design for a serpling system that will reduce exposure

to an acceptable level has been completed and issued.
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4.

Benzere

Personal ronitoring of Ethylene Unit employees indicated the time-
weighted averace levels vere below the action level of 5 ppm. However,:
fixed pcint ronitcrins has indicated levels in excess of the ceiling
limitzticn for the "uznzh 'Yater Settler and a sewer vent located at
the base of the ligrht arcratics d1st111ate tower. Of these two
sources cF emission, tra Zuench Water Settler is by far the major
source of benzene expgsure. In addition to these emission snurce
points, pretiminary sa—cling has indicated potential exposure problems
with the 201 first stace <nockout drum drain to the sewer.

Another potential scurce of benzene exposure is the API separator
located at the Holding Fond; this separator receives discharges from
the Alcorol and Ethylenz Units oily water sewers., The Ethylene
discharge includes discharces from the Quench Kater Settler, thereby .
creating the potentizl for tenzene emissions. The mobile GC analyzer

has been relocated at trs API separator, and monitoring will be con-
ducted to determine Lenzene levels.

The initial intensive ronitoring program for benzene will be com-
pletad by January 1, 1975. As soon as all the data is evaluated,
recorrendations will te made as to the corrective actions needed to
reduce tenzene exposuras to an acceptable level.

Ethylene Oxice

Personnel exposures o etnylene oxide have been well below the action
level. OCne potential sxoosure problem picked up by area menitoring

——

was a vent off the 730 reactor that discharges to an open ditch.

This vent is used to Hlowdown and purge the reactor at the end of
each run.

A steam-traced knockout pot with a vent 10 feet above the ETQ Building
will te installed {cost estirate of 51,250). Since the emissicns

are intermittent and of & short duration, this system will be adequate.
The C/A instrument will te used to per1od1ca17/ ronitor the EQ system
in ordzr %o dztect any leaks; this 1s important since ethylene oxide
cannot be destzcted by <7211 until concentrations are up arcund 700 ppm.
tatty] Chloricde

Methyl chlorids is the chzmical that has presented the greatest problem
as far 29 ercloyez extosurs is cencarnad,  Altloush personal ronitoring
has indicatsd orposurs Tzvesls below tre action level, grab samples and
robile &0 zpzlvses irdicated cceasiornal nich Tevels that exceed he
ceiling liritation. 7Tre rzjcr problen areas where exposures to
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concentrations in excess of the 300 ppm maximum peak limitation are
possible are:

1. Bleeding the D-7 compressor suction knockout drum.

2. *Bleeding D-8 o0il wash knockout drum.
3. Additions of caustic to T 11-20.
4. Collection of sample bombs for laboratory analysis - venting to
[y the atmosphere occurs.
é)
= 5. Loading of tank cars - venting to the atmosphere.
g? 6. Location of vents on low and high side of compressor piston rod
~ seal.
3
A 7. MNumerous atmospheric emergency vents throughout the unit.

8. Vents and bleeders intc open sewer.
9. Relijef valves in the unit.
10. Location of chiller vent stack.

A design for reducing emissions when collecting samples for lab analysis
has bean completed and is being reviewed. The remaining items have

been assigned to Process Encineering. and as soon as the designs are
complete (February, 1976), cost estinates will be made.

The OVA instrument was used recently to go through the unit and locate
leaking valves, seals, etc. During the last turnaround, the major
leaks weare repaired, thereby reducing fucative emissions. Ue recently
submitted an AFE for the purchase of an CV4 instrument for the fethyl
Chloride Unit so that operations can routinely check for lealks.

C. PROPOSED SCHECULE FOR 1976-1977 PERSQN'EL NCUNITCRING PROGRAM

The proposed schecdule for monitering of chemicals in the plant for the
next two years (1576-1977) is presenbsin Table 5. ‘e will attempt to
adnere to this schedule, althouan proposed aznd finalized stancards for
varicus chamicals by OSHA may chance the priority of cur samnling schedule.
Qur existinc ranpower prevents us from moving ahead any faster than what

is proposed; therefore, it will take us a minimum of two years to look

at all ¢f the more obvious chemical exXposurss.
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The gereral format that will be followed in ocur sampling program is as
follows:

1.

In all monitoring, samples representative of each job classification
for all shifts will Ee collected. Ve will attempt to monitor at
leadt 50 of the employess in each cperation or process. In
additicn to operations personnel, rmaintenance employees will be
monitored, particularly during turnaround and major rapair work
where the potential for high level exposures is greatest.

Monitoring of an operation or process will be repeated at least

monthly when the concentration has teen fcund to exceed the action
level.

If the concentrations exceed the recormended TLY standarcs, monitoring
will be conducted at biweekly intervals until two consecutive surveys
indicate the adequacy of the control measures taken.

Samples will be collected semi-annually for those chemicals below the
action level and considered as "high risk,” i.e., methyl chloride,
hydrogen chleride, ethylene oxide, and benzene. Other chemicals
below the acticn lavel will be monitored every 12 to 18 months, de-

pending on the chemical's toxicity and the potential that exists for
employee exposure.

For those chemicals that have relatively high established TLY values,
and we are assured exposures do not apprcach the action levels,

written daterminaticns will be made and piaced in our files. Scme

of the chemicals currently believed to 7it this category are butadiens,
pentare, LPA solvent, propane-pronyliena, and varicus raw materials

and supplies, such as varijous halco products.

We currently are considering placing phosgene in this category, since
a phosgene analyzer has been installed con the HC1 feed line and 0lin
Cherical is in the process of installing an anaivzer at their facility.
In addition, we analyze the methyl chleride product four to five

tires daily, and we know how —uzh phosgens must be present in the
product for the potential c¢f exposure to unacceptable levels to exist.

As time permits, training proarams will be developed for the various
chericals. e realize ths imzortance ¢f training programs, but our

rmanpower is such that we are unable to develop this area as rapidly
as we would like.

Routire plant insce
to evaiuate houseke
units.

to two tirss per ronth) will ke made

e
tivitiss and vork habits in the various

i
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Where feasible, engineering design changes will be made to reduce
emnloyee exposures to acceptable levels. Where enginezring controls
are not feasible, personal protective equipment will be utilized.

The Chemical Plant will adhere to this format as much as possible, al-
though propesed and finalized OSHA regulations for various chemicals may
requirg changces in our current schedule. In addition, there are no

established sampling and analytical procedures for some of the chemicals
to be monitored, and we may run into difficulties here.

COSTS OF CORRECTIVE MEASURES REQUIRED FCR EXPOSURE REDUCTIONS
At the present time

, we do not have a good feel for the cost of corrective
measures that will be required to reduce employee exposures to acceptable
tevels. It appears that the major expenditure will be for the Methyl
Chloride Unit. The design work for reducing emissions in the Methyl
Chloride Unit is scheduled to be completed by February 1, 1976; once the
design has been reviewed and approved, cost estimates will be made

MORITCRING EQUIPMENT

In order to adequately carry out the monitoring pregram, we will need
some additional monitoring equipment (Table €). A tentative estimate
of the costs of sampling equiprnent that will definitely be needed in
1976 is approximately $4,000. Additional analytical equipment that may
be required has been included in Table 6 as 1977 Czpital Budget items

0,

. E. Cearley
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TABLE

1

8-Hour Acceptable Maximum Peak
Time Acceptable Above the Acceptable
Weighted Ection Ceiling Ceiling Concentration
Chemical Average Lavel Concentration | for an 8-Hour Shift
Methyl Chloride 160 ppm 50 ppm 200 popm 300 ppm
(5 minutes in
every 3 hrs.)
Methanol 200 ppm 1C0 ppm - -
C Hydrogen Chloride - 2.5 ppm 5 ppm -
C Phosgene - 0.025 ppm 0.05 ppm -
Ethylene Oxide 50 ppm 25 ppn - -
Benzene 10 ppm 5 ppm 25 ppm 50 ppm
(10 minutes)
Sulfuric Acid 1 mg/m3 0.5 mg/m3 - -
Butanol 50 ppm 25 ppm - -
Hexanol Mo Established TLV
Ethanol 1000 ppm 500 pom - -
Acetic Acid 10 ppm 5 ppm - -
C Ammonia - 25 ppm 50 ppm -
(5 minutes)
Carbon Monoxide 50 ppm 25 ppm - -
Vinyl Chloride 1 ppm 0.5 ppm 5 ppm -
(15 minutes)
© Chlorine 1 ppm 0.5 ppr - -
Calcium Hydroxide 2 mg/m3 1 mg/m3 - -

*Asbestos

Two Fibers

(= 5 microm

sters)/cc of air

“sMonitoring handled by Safety

MO o



NOTE :
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TABLE 1 (CONT'D.)

Accentable Ceiling Concentration (C) - Those chemicals preceded by a
"C" shall at no time exceed the ceiling value given for that material
in the table, unless a maximum peak value is designated.

8-Hour Ti—= Veighted Avarace - An employee's exposure to a designated
cnemical srall not exceed tne 8-hour time weighted average in any 8-
hour work shift of a 40-hour work week.

Action- Leve]l - The actjon Tevel is one-half the TLY; if exposures

are below this level, then no further action is required, other than
monitoring every 6 months. However, if exposures are greater than

the action level, then rore fresgquent monitoring is required {generally
montnly), medical surveillance must be implemented, control measures
must be improved, and various other requirements are necessary.

Maximum Peak Above Accentable Ceilina Concentration - The ceiling

stancard may be exceeded ror snort periccs {(generally 5 to 30 minutes)
up to a ccncentration defined as "acceptable maximum peak above the
acceptable ceiling concentration for an 8-hour shift.”
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TABLE 3

FARARIY . MATERIAL SAMDPLE COLIFCTION ARSORBENT DERSON . REFERENCE DETRCTION REMARKS
Methyl Chloride 1. Sipin SP-}3 Carboaicve-B Bendix Flasher 1ccP FID, 8*, 1/8" Poropex o Results heapered by high humidicy
Pri-80/100 meah U0 g 300°¢ Q-8 (100/120 meah) 100°C {rain}, Flash tube prior to ues.
Sec-k5/60 mesh 100 mg
2, Multi-sSomple FID, 10°, 1/8" Carbowax Area monitoring
Point Environ- 1655 {155 on W) Bo%
rmentol GC 1 QOOD (_K'_WQ
3. CVA Century ©8 OObL FID TeaX Datection snd Pesk
Portable T Concentration Studiee
fthylene Oxide 1. Multi-sample FID, 10', 1/8" Carbowax Arca monitoring, Note; Poor
Point ¥nviron- 1500 (104 on W} 80°c_ reaults by E1pin puaps snd sir bags
rontal GO
Vethanol 1. Sipin SPp-3 Silica Gel (30/60 m=sh) Water LCCP-NIOSH FID, 8°, 1/0" Propak @3 85% Recovery, plan to use flssher
LOO mg -~ primary 859-1 (100/120 nmeah) 115°C atter preliminsry etudy
100 mg - boackup
2, Multi-Sample FIp, 8°, 178" Cartiowax Arce monitortng
Point Environ= 1500 (104 on w) 80°%
mental GC
3. _Droger Tubes Poor senaitivity
Kydrochlorie Acid 1. Midget Impingers| .OIN Sodium Hydroxide ATHA Colorimetric-thiocynnste Minimum detection 13 .5 ppm in
. 15 minute sanple. Plasn to iovesti-
&ote Miran IR for pesk
2. Dreper Tubes
Sulfuric Agld 1. Midget Impingera| 1% Sodium Hydroxide ATHA Colorimetric-Barium Minimum detection e .2 u/-3
Sulfate
IMosrene 1. Dracer Tubey Poor sensitivity
Benzene 1. Sipin SP-3 Cslgon PCP 12x30 _Carbon FIn, 20°, 1/B" pros {124 fun by YOM = Pmul Fetzer
" Charzous, 500 og Diaulfide on P)(60/80 mest) 652 for .
6 minutes to 140° ot 8°
pur minute. C Y pam.
2. Multi-Sample FIn, B, 1/8" se-30 90° Ares moaitoring
Polnt Environ= . (6% on 100/120 meab varo-~
mental GC port 30)
3. Drager Tubes
h, OVA Century 98 FID Leok Qetection and peek concentrs-
Portable GC tion etudies
Vinyl Chloride 1. 8spin SP-3 Calgon FCP 12x30 Carbon Fm, 20, 1/8*, peas (124 Run by ¥CH — Paul Petser
Charcoal, 500 mg Diaulfide on P, 60/80 mesh) 65° for
6 winutes to 1LGO ot B°
per minute .
Ethsnol, Butanol, Kexanol 1. Sipin SP-3 Calgon PCP 12x30 Carbon I0CP-NIOIK FID, 10¢, 1/8” FFAP (10% 6+ elcohola con sleo be deterwined
Charcosl, 300 mg = Pri Disulfide 856-18566-1 | on 60/80 mesh W) Recovery - Ethenol ~ $5-801
Sec-100 mg containing 1% Butsnol - 72-884
2-Butanol end
.25 Dodecoancl
2. Multi-Semple FID, 8, 1/8", 8E-30 (64 | Ares Monitoring
Point Environ- on 100/120 mash vsroport
mentel GC 30) 90°
3. OVA Century 98 FID Lesk Detect log
Portable GO B
. '
Azmonia 1. Midget Impinger | 0.1 N Sulfuric Acid NIOSH Colorimetrio-Ncasler Mizinum detection .2 pmm {n % o4
Reagent., minute smple
2. Droger Tubes
Fact ca et L Aanein Arid 1. Mk e Pt




TABLE 4

CORRECTIVE MEASURES FOR REQUCING CHEMICAL EXPOSURES

LOBATOOGO AOW

COMPLETION
CHEMICAL UNIT MAJOR SOURCE(S) OF EXPOSURE CORRECTIVE ACTION DATE STATUS
Ammonia Waste Water Holding Filling of Ammonium Hydroxide Discharge and vent lines extended Complete
Pond Storage and Day Tank; Discharge to below the water level of the v
(Nutrient Addition) for Day Tank influent waste water
Alcohol Filling of Ammonium Mydroxide Vent Yine rerouted to Acid Hold- 2-1-76 Work rescheduled
Storage Tank - Vents to ing Pit and extended to below due to priority
Mmosphere the water tovel
HC1 Methyl Chloride Sampling HCl1 Feedstock Redesign sampling system - 4-1-76 Design issued
enclosed loop 12-30-75
[thoxylation Vent used to Blowdown ETO Install knockout pot and vent to 2-1-76 Original cost

Ethylene Oxide

Methyl Chloride

Bcnzene

Methyl Chloride

fthylene

Ethylene Offsites

Reactor at Grade level

Looding of Tank Cars - Venting
to Atwosphere

Bleeding of Knockout Drums
Sample Bomb Collections
Additions of Caustic to T 11~
20

Varicus Vents, Relief Valves,
and Bleeders

Qdénch Hater Settler
Vent off of Light Aromatics
Distillate Tower

APl Separator at Waste Water
Holdiny Pond

Marholes alang Ethylene Oily
VWater Sewer Line

atmosphere

NDesigns currently underway to
provide engineering changes for
reduction of emissions

Monitoring for benzene has
recently been completed and the
data {is being evaluated.

Recommendation as to corrective
measures negeded are being pre-
pared

flesiqn to be
complete by

February 1,

1976

Recommenda-
tions by
1-31-76

estimite was high;
project redesigned -
work rcescheduled

A<signed to Process
Engincering for
design work

Recomrendations as
to corrective action
needed being pre-
pared
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CHEMICAL

Methyl Chloride
Methanol

Hydrogen Chloride
Sulfuric Acid
Ethylene 0OXide

Benzene

Vinyl Chloride
Ammonia

Hydrogen Sulfide
Butanol

Ethanol

Hexanol

Carbon Monoxide
Chiorine

Calcium Hydroxide
Acetic Acid
Chromate

Mercury

Hexane

Phosphoric Acid
Caustic

Sulfur Dioxide
Methyl Chloride
Hydrogen Chloride
Ethylene Oxide
Benzene

Sulfur Dioxide
T8C
TPT
Nalco Products

Fethyl Chloride
‘ethanol
Ethylene Oxide
Benzene
Vinyl Chloride

TABLE 5

UNIT

METHCD

January 1 - February 15, 1976

Methyl Chloride
Methyl Chloride, Ethylene
Fethyl Chloride

Methyl Chloride, Alcohol, Cooling Towers

Ethoxylation

February

15 - tay 1, 1976

Ethylene, Ethylene Offsites

Ethylene
Alcohol,

Ethylene Offsites

Normal Paraffin

Alcohol
Alcohol
Alcohol

May 1 - June 1, 1976

Alcohol

Ethylene and Alcohol Cooling Towers

Steam Plant
Ethoxylation
Alcohol Cooling Tower

East and

June 1 -

est Shops
Auzgust 1, 1976

Alcohol

Ethylene Cffsites, Ethoxylation

Ethytene,

Fethyl Chloride

Steam Plant
Methyl Chloride
Methyl Chloride
Ethoxylation

Ethylere, £thylene Offsites
August 1 - Octcber 31, 1976

Morral Paraffin, Methyl Chloride

Ethylene
Alcohs?

Ethylere, Ethylene Offsites, lormal

Paratf

in

Yethyl Crloride

t'ethyl Ch

Teride

Ethoxylation

Fthylere,
Ethylere

Ethylene Offsites

ot ot el ) v v weod  a—t ORI PR [ R — [V PN R R R S — —nd wed mwd —nd w—
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CHEMICAL

Butanol

Ethanol

Hexanol

Total Hydrocarbons
Merox

P

Methyl Chloride
Methanol

Hydrogen Chloride
Sulfuric Acid
Ethylene Oxide
Benzene

Vinyl Chloride
Sulfur Dioxide

Ammonia

Hydrogen Sulfide
Butanol

Ethanol

Hexanol

Sulfur Dioxide
Carbon Monoxide
Alumina

Methyl Chloride
Ethylene Oxide
Benzene
Vinyl Chlaride
Chlorine

Caustic

Phospheric Acid
Hexane

Sulfur Dioxide
Calcium Hydroxide
Acetic Acid

TABLE 5 (CONT'D.)

UNIT

Hovemher 1 - Dacember 31, 1976

Alcohol
Alconol
Alcohol

ATE Quench, Waste Water Holding Pond
Ethylene, Ethylene Offsites

January 1 - March 31, 1977

Methyl Chloride

Methyl Chloride

Methyl Chloride

Methyl Chloride, Cooling Towers
Ethoxylation

Ethylene, Ethylene Offsites
Ethylene

Ethylene

April 1 - June 30, 1977

Alcohol, Ethylene QOffsites
Normal Paraffin

Alcohol

Alcohol

Alcohol

Alcohol

Alcohol

Alcohol

July 1 - September 30, 1977

Methyl Chloride

Ethoxylatien

Ethylene, Ethylene Offsites
Ethylene

Ethylene and Alcohol Cocling Towers

October 1 - Degerber 31, 1977

Methyl Chloride,
Tfsites
Ethoxylation, Ethylene Cffsites

Alcohal

normal Paraffin, Methyl Chloride
Steam Plant

tthoxylation

Ethylene, Ethylene

METHOD

— ot —
— e e W
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NOTE:

TABLE 5 (CONT'D.)

Monitoring for asbestos will be conducted whenever employees
come in contact with the material, which is only when old
insultation is removed. lonitoring is handled by Safety.

1. Personal Dosimetry

2. Mobile Multi-Point GC



EQUIPHENT ON HAND

Sipin S-P3 Pump

Bendix C-115 Pump

TABLE 6

FONITORING EQUIPMENT

NUMBER COST
4 $1,600.00
2 On Loan From
. VCH Plant
*Century Organic Vapor Analyzer (OVA) 1 $4,000.00
MSA Pump 1 -
Bendix Flasher (For use with Lab. G.C.) 1 $ 700.00
g *One additional OVA on order for Methyl Chloride Unit
[
(@]
(o]
=
o
< EQUIPHMENT NEEDS DURING FIRST QUARTER 1976 NUMBER COST
Sipin S-P3 Pump 4 $1,600.00
Sipin $-S1 Pump 2 $ 800.00
Bendix C-115 Pump 2 $1,200.00
1977 CAPITAL BUDGET ITEMS NUMBER COST
Laboratory G.C. Analyzer 1 $8,500.00
Miran-II Infrared Portable Analyzer 1 $6,500.00
MDA Personal lMonitoring System
a) Pumps 4 $3,000.00
b) Analyzar 1
Miscellaneous

$2,500.00

$5,000.00



